Abstract. A method of finding the so-called Liouville's type formulas for the number of representations of integers by
ON THE NUMBER OF REPRESENTATIONS OF INTEGERS BY SOME QUADRATIC FORMS IN TEN VARIABLES
In the papers [4, 5] four classes of entire modular forms of weight 5 for the congruence subgroup Γ 0 (4N ) are constructed. The Fourier coefficients of these modular forms have a simple arithmetical sense. This allows one to get sometimes the so-called Liouville's type formulas for the number of representations of positive integers by positive quadratic forms in ten variables.
In the present paper we consider positive primitive quadratic forms 
For the purpose of illustration we obtain a formula for the number of representations of positive integers by the form (1) for a 1 = · · · = a 4 = 1 a 5 = 4. In a similar way one can investigate as well other forms of the kind (1) . As is well known, Liouville obtained in 1865 the corresponding formula for a 1 = · · · = a 5 = 1 only.
1. Some known results (1.5)
In this paper
It is known (see, for example, [3] , p. 112, formulas (2.3) and (2.5)) that
(1.7)
From (1.3), in particular, according to the notations (1.5), it follows that
From (1.8) and (1.9) it follows that
gh (τ ; 0, N ). (1.10) Everywhere in this paper a denote a least common multiple of the coefficients a k of the quadratic form (1) and ∆ = 5 k=1 a 2 k is its determinant. Denoting by r(n; f ) the number of representations of n by the form (1), we get
where ρ(n; f ) = π
(singular series of the problem) and
(1.14)
Finally let
(nonhomogeneous congruence subgroup).
1.2.
For the convenience of references we quote some known results as the following lemmas.
S(kh, kq) = kS(h, q).
Lemma 2 (see, for example, [6] , p. 13, Lemma 6) . If (h, q) = 1, then
Lemma 3 (see, for example, [6] , p. 16, Lemma 8).
Lemma 4 (see, for example [6] , p. 177, formula 20)
Lemma 5 (see, for example, [2] , p. 14, Lemma 10). Let 
(b) for all α and δ with αδ ≡ 1 (mod 4N ) 
are entire modular forms of weight 5 and character χ(δ) = sgn δ(
2. Summation of the singular series ρ(n; f ) Everywhere in this section α, β, γ denote non-negative integers and m positive odd integers.
Proof. I. If in (1.14) we put q = 2 λ and then instead of h introduce a new letter of summation y defined by the congruence h ≡ by (mod 2 λ ), then we get
From (2.1), according to Lemmas 1, 2, and 4 it follows that
hence, as in case (2) A(2 λ ) = (−1)
hence, as in case (2),
II. According to (1.15) and (2.2), we have
Consider the following cases:
, (2.6 2 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.5), (2.5 1 ), (2.6 2 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.4), (2.5), (2.5 1 ), (2.6 2 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.5 1 ), (2.6 2 ), and (2.7 1 ) we get χ 2 = 1.
, (2.6 1 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.4), (2.5 1 ), (2.6), (2.6 1 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.5 1 ), (2.6), (2.6 1 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.5 1 ), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.4), (2.5 1 ), (2.7), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.4), (2.5 1 ), (2.6), (2.7), and (2.7 1 ) we get
Then from (2.8), (2.3 1 ), (2.5 1 ), (2.6), (2.7), and (2.7 1 ) we get
Calculating the sums in the right-hand sides of the above given equalities, we complete the proof of the lemma.
Proof. I. Let 2 †q and q = (q, a k )q k (k = 1, . . . , 5). Then from (1.14) and Lemmas 1 and 2 it follows that
where, putting q = p λ and taking into account that (a 1 , . . . , a 5 ) = 1, we get
It follows from (2.9) and Lemma 4 that
In all the above-mentioned cases
II. According to (1.15) we have
(1) Let = ≥ β + 1. Then from (2.16), (2.10), (2.10 1 ), and (2.15) we get
(2) Let ≤ β < . Then from (2.16), (2.10) (2.11), (2.11 1 ), and (2.15) we get 
(4) Let ≤ β < . Then from (2.16), (2.10), (2.11), (2.12), (2.13), (2.13 1 ), and (2.15) we get
(5) Let β ≥ . Then from (2.16), (2.10), (2.11), (2.12), (2.13), (2.14), (2.14 1 ), and (2.15) we get
Calculating the sums in the right-hand sides of the above-mentioned equalities, we complete the proof of the lemma.
where the values of χ 2 and χ p are given in Lemmas 10 and 11.
Proof. Let p > 2 p β n, p †∆ (i.e., = 0). In (2.17) putting = 0, we get
For p †∆n, i.e., for β = 0, from (2.18) we get
3. Formulas for r(n; f )
As an example let us consider the quadratic form
Lemma 12. The function is an entire modular form of weight 5 and character χ(δ) = sgn δ(
Proof. According to Lemmas 7 and 8, the first two summands in (3.1) are entire modular forms of weight 5 and character χ(δ) = sgn δ( Proof. According to Lemma 6, the function ψ(r; f ) will be identically zero if all coefficients by Q n (n ≤ 10) in its expansion by powers of Q are zero. I. In Theorem 1 and Lemma 10 put n = 2 α u, m = u, v = 1, ∆ = 2 4 . Then ρ(n; f ) = 16 5
Calculating the values of ρ(n; f ) by the above formulas for all n ≤ 10, we get for α = 0, u ≡ 1 (mod 4), = 0 for α = 0, u ≡ 3 (mod 4) and for α > 0.
(3.29)
